Materials and methods
All the members studied were collected from nature in the Western Himalayas (Table 1) . Meiotic studies were made mostly from pollen mother cells (PMCs'). In a few taxa chromosomal studies were made from egg mother cells (EMC's) following Feulgen staining technique. Buds were fixed at appropriate stages and anthers were squashed in aceto-carmine. In some cases somatic counts were also made from the root-tips after pre-treating with 8-hydroxyquinoline, followed by Habenaria Willd. It is one of the largest genera of Orchidaceae comprising about 600 terrestrial species distributed in the tropical and warm countries in the old and new world (Airy Shaw 1973) . The genus is represented in the Western Himalayas by 30 species, (Duthie 1906) . Many of the species of this polymorphic genus have been raised to generic ranks on the basis of stigma structure (cf. Correll 1950 to bear a terminal satellite. b) Cytotype with n=42, 2n=84: Meiotic determination revealed 2n=84 at diakinesis. Most of the bivalents showed early disjunction. Multiple associations were seen at M-I. The chromosome number was furhter confirmed by somatic analysis of root-tips which revealed 2n=84 (Fig. 6 ).
Morphological characters of these two cytotypes are compared in Table 2 . Polyploidy has led to gigantism (Fig. 21) . The present finding of 2n=84 falls in line with the earlier reports by different authors (see Table 1 ).
H. elisabethae Duthie
Somatic chromosome number determination from root-tip mitosis revealed 2n=42. Seven pairs were comparatively smaller than the rest. Chromosome The  present  count  of  2n=30  differs  from  the  only  existing  report  of n=21 by Mehra and Vij (1970 Somatic studies from root-tip mitosis showed 2n=42 at metaphase (Fig . 15 ). H. plantiginea Lindl.
The chromosome number determination from PMC's revealed 2n=42 chro mosomes at M-I (Fig. 16) . Multiple associations of different sorts were observed at this stage (cf . Table 3 ) suggesting reciprocal translocations. Mehra and Vij (1970, 1972) worked out this species from Darjeeling and discovered a hexaploid taxon with n=63 and 2n=126.
H. susannae R. Br.
This species bearing white flowers with pleasing smell has horticultural possi bilities.
The chromosome number determined from PMC's revealed n=21 at diakinesis (Fig. 17) . Multivalent chains or rings involving upto 12 bivalents (Fig. 18) were seen in some PMC's at diakinesis. Anaphasic bridges and laggards were also frequent at A I and A II. This taxon which is diploid has obviously undergone reciprocal chromosomal translocations like the previous one. Somatic number 2n=42 (Fig. 19) is further confirmed from root-tip squashes. The chromosomes broadly they can be seen to fall into 3 groups of 7 chromosomes each which suggests the original basic chromosome number of the genus to be x=7.
Since majority of the species show the chromosome count of n=21 and 2n=42, obviously the stabilization of the complement has occurred at the hexaploid level. In a number of species clear secondary associations of bivalents are manifested at M I (cf. H. densa, H. edgeworthii) not unoften falling into 7 groups, which too points in the same direction. The occurrence of 2n=28 in H. sagittifera (Miduno 1939 , 1940 , Mutsuura and Nakahira 1958 , Mutsuura 1959 further supports this view point. Other variant numbers known in the genus are n=16, 24, 2n=64 (cf. Duncan 1959 , Chatterji 1968b , Mehra and Vij 1970, 1972) . This suggests the derivation of a secondary basic chromosome number of x=8. Richardson (1935) also reported 2n=16 for H. ciliaris. Table 4 .
Chromosome numbers of some other genera of Orchidinae are also directly or indirectly based on x=7.
Even the split members of Habenaria sensu lato (Brachy corythis, Coeloglossum, Platanthera, Peristylus etc.) are also mostly based on x=7.
Diploid and tetraploid cytotypes have been found in H. edgeworthii in which but for gigantism in size in the latter cytotype no appreciable qualitative morph logical differences were noticed. Aneuploid races with 2n=44, 48 in H. densa did not reveal any difference in their morphology either . Intra and inter-specific polyploidy as well as aneuploidy in Habenaria is common (see Duncan 1959 , Mehra and Vij 1972 , Tanaka and Kamemoto 1972 .
Conclusions
The original basic chromosome number of the genus appears to be n=7 . The derived secondary basic numbers are x=8, 15, the latter probably representing com pounding of the two basic numbers x=8, 7.
Aneuploidy is frequent in speciation of the genus which in other words means that the addition or deletion of one or more chromosomes does not materially affect the physiological balance of the taxa for survival.
Intraspecific polyploidy has been noticed in a few cases (H. edgeworthii: 2n= 42,84).
Variation in chromatin length as well as in the karyotypic formulae (see Table  4 ) is indicative of structural chromosomal alterations in the form of repatterning, and chromatic deletions or additions in this dynamic genus which is in an active state of speciation. It looks as if the genes or gene blocks which determine the basic flower pattern characteristic of the genus remain intact and unaltered except for undergoing minor variations affecting only the flower size or the proportions of its various parts during speciation. That such structural changes are even at present in the offing is suggested to a certain extent by multivalent formations as a result of reciprocal interchanges in the otherwise diploidised taxa (H. plantagenia, H. susannae) built on the present day basic chromosome number n=21.
Summary
Sixteen species of Habenaria are studied cytologically. H. lawii (2n=48) and H. trjora (2n=42) are investigated for the first time. Karyotype analysis is made of 12 species. Three different size categories i.e. small, medium and large are observed in different species. Chromosomal races are seen in H. densa (2n=44, 48) and H. edgeworthii (2n=42, 84) . It is concluded that the original basic number is x=7 and most of the species in the genus have been stabilised at the hexaploid level with n=21 chromosomes. Aneuploidy is not infrequent.
